Overexpression of metallothionein I/II: a new feature of thyroid follicular cells in Graves' disease.
One salient feature of autoimmune thyroid disease is the inappropriate expression of human leukocyte antigen (HLA) class II molecules by thyroid follicular cells. Metallothioneins (MT) are small proteins induced by tissue stress that can contribute to restoring homeostasis of tissue inflammation and have been found to be increased in a transcriptomic analysis of Graves' disease (GD) glands. To assess the role of MT in the pathogenesis of GD, we analyzed MT-I and -II expression and distribution in GD-affected thyroid glands (n = 14) compared with other thyroid diseases (n = 20) and normal thyroid glands (n = 5). Two-color indirect immunofluorescence and semiquantitative morphometry were applied. The relationship between MT and HLA class II expression was analyzed by their degree of colocalization in GD sections, and in vitro induction kinetics and expression of these molecules on the HT93 thyroid cell line were compared by quantitative RT-PCR and flow cytometry using interferon-γ and zinc as stimuli. MT were clearly overexpressed in nine of 14 GD glands. MT expression distribution in GD was almost reciprocal to that of HLA class II. In vitro analysis of MT and HLA class II demonstrated that MT is induced more slowly and at a lower level than HLA. Moreover, the main MT inducer, zinc, reduces interferon-γ-induced class II expression. These findings show that MT and HLA class II play very different roles in the autoimmune process by affecting the thyroid gland, thereby pointing to the possible role of MT as a marker of cell stress and homeostasis restoration in GD.